'How difficult it often is to appraise exactly the significance of vomiting in infancy . . .! How much and how little it may mean. ' George Frederic Still
Vomiting in the days following birth is common. Emphasis in the literature is focused on vomiting due to acute alimentary obstruction. Nevertheless, the occasions when vomiting gives rise to anxiety at this age are relatively rare. In the newly-born it is associated with other alimentary conditions not involving obstruction and with a variety of parenteral conditions. This contribution is based upon a clinical study of vomiting in the early days of life with particular reference to the circumstances in which it takes place. Method The gestation periods and the methods of delivery in the two series are compared in Table 1 . Fortyfive babies in Series B died within four weeks of birth. The causes of death are given in Table 2 . In slightly over 50% of the babies initial concern arose from the possible influence on prognosis of vomiting occurring in the presence of trauma, infection, a congenital anomaly or metabolic disturbance. Otherwise unusual coloration of the vomitus and persistence regardless of severity were the most common sources of disquiet. It was exceptional for there to be visible evidences of dehydration even in infants failing to progress. Anxiety concerning unsatisfactory progress usually arose from failure of an infant to gain weight and only rarely from pronounced loss of weight.
Clinical Findings with which Vomiting was Associated Clinical conditions with which vomiting was associated are grouped in Table 4 Among babies in whom difficulties in feeding management occurred, mucus was present in the vomitus of those with choanal atresia, and those who had been overfed, and in a proportion of those experiencing difficulty in changing from human to cow's milk.
Mucus was present in excessive amount in the A feature noted in the great majority of infants with a history of foetal distress regardless of the method of delivery and irrespective of whether or not there was post-natal asphyxia or post-natal intracranial irritation, was the extremely viscid tenacious character of the mucus in the vomitus and bucco-pharynx. In these babies the mucus was frequently tinged green. The viscosity of the mucus was such that it could not be sucked out with an extractor and could only be removed digitally.
Incidence summarized in Table 8 . Acute abdominal obstruction was the only condition invariably associated with vomiting. Only one in every three babies with haemorrhagic disease had haematemesis. All infants with spina bifida who suffered from vomiting had associated hydrocephalus or secondary meningitis. As already stated, the cases of enteritis were considered to be of viral origin and differed in the low incidence of vomiting from the more common forms of neonatal gastro-enteritis. A striking feature is the large number of babies in whom vomiting occurred in association with a history of previous foetal or neonatal distress.
Discussion
Incidence. Vomiting if interpreted to include regurgitation is the most common sign encountered in the newly-born. Paterson and McCreary (1956) find that under hospital conditions 80% of infants vomit at least once within 48 hours of birth. Findings in Series A of the present study are in broad agreement with their views. Swenson (1959) expresses the opinion that the tendency of many newborn babies to vomit in small amounts need not cause concern unless the vomitus contains bile. Premature babies are especially prone to vomiting (Dunham, 1955; Swenson, 1959) . According to Lundeen and Kunstadter (1958) (Table 4) . Nevertheless, acute abdominal obstruction was the only condition invariably associated with vomiting (Table 8) .
The large number of cases in which vomiting occurred in association with a history of foetal or neonatal distress (Table 8) has to be seen in perspective. It reflects the frequency with which foetal distress and post-natal asphyxia occur in obstetrical practice. Although considerable, the incidence of vomiting in these cases is less than that occurring in the presence of infections.
There is general agreement that regurgitation and vomiting in the newborn may be due to errors or difficulties in feeding management, fluid and other material swallowed during delivery, infection, or an intracranial lesion. Nelson (1959) considers that overfeeding and failure to promote eructation of swallowed air are relatively frequent causes of vomiting, and Dunham (1955) (Craig, 1955) . Between these extremes is the case of the dyspeptic baby, who is disinclined for feeds and reacts to 'forced feeding' by vomiting mucus. The results of gastric lavage before feeding of these infants contain a considerable amount of mucus. Lavage is as successful in dispelling anorexia in these infants as it is in arresting vomiting in babies with pylorospasm. Common to the various disturbances mentioned is the establishment of normal alimentary digestive and mechanical function by removal of excess mucus.
If it be accepted that excess gastric mucus secretion is evidence of functional disturbance is the excess mucus the primary source of gastric disturbance or is it evidence of gastric reaction to some irritant? In the present study excess of mucus was rarely found in the presence of such obvious gastric irritants as blood, meconium or post-nasal secretion. This is probably accounted for by the promptitude and effectiveness with which vomiting expels such substances. I can offer no explanation for the excess mucus present in infants with pylorospasm and in a proportion of the infants vomiting as a result of feeding difficulties. There were no abnormal curds in the vomitus or motions of these babies to suggest difficulty in digestion. The possibility of torsion of the stomach (Eek and Hagelsteen, 1958) was considered, but in the few cases submitted to radiological examination there was no evidence to suggest that diagnosis.
Of particular interest is the presence of excessive mucus in 60% of the babies in whom vomiting occurred against a background of abnormal antenatal or natal stress. To some extent the finding is at variance with Westin's (1958) conclusion that the amount of gastric contents in the foetus is not influenced by asphyxia. The analysis in Table 7 suggests that the association applies particularly to foetal distress and post-natal asphyxia separately or in combination, and to a lesser extent to intracranial disturbance not preceded by detectable intrauterine or immediate post-natal anoxia. An incidental finding was that excess mucus was not a feature of the small number of babies with neonatal asphyxia attributable to narcotics administered to the mother. The extreme viscosity of the mucus vomited by babies with a history of foetal distress was not a feature of any other condition, although mucus in the vomitus of infants with hyaline membrane disease was more tenacious than that seen in cases of pylorospasm or feeding difficulties.
The extent to which increased intracranial pressure or gastric irritation is the more important factor contributing to vomiting in cases of birth stress is debatable. It can be said, however, that increased intracranial pressure accounted for the vomiting in infants with massive intracranial haemorrhage, subdural effusions, hydrocephalus complicating spina bifida, and septicaemia culminating in meningitis. A similar explanation may apply to infants with cold injury in whom cerebral oedema sometimes develops. Among babies with haemolytic disease vomiting occurred in a proportion of those who were untreated and of those given an exchange transfusion, and was probably attributable to more than one cause.
Obstruction. The finding of only four cases of pyloric stenosis is not surprising. The condition is rarely encountered in the first 10 days of life (Holt and McIntosh, 1953; Nelson, 1959; Dunham, 1955) and a number of writers make no mention of it as a possible cause of vomiting in the newlyborn.
Acute obstruction accounted for the vomiting in 17 of the 498 cases in Series B. Diaphragmatic hernia is given as a cause of vomiting by Dunham (1955) , Nelson (1959) and Hughes (1952) . Immediate regurgitation is mentioned by Nelson (1959) , and Holt and McIntosh (1953) as of importance in the recognition of oesophageal atresia. During the period of the present study a diagnosis of diaphragmatic hernia was confirmed in six infants in whom vomiting did not occur, and five babies with oesophageal atresia were diagnosed and operated on before being given oral feeds and in the absence of vomiting.
Many statements appear in the literature concerning the significance of coloured vomitus. Holt and McIntosh (1953) consider that bile-stained vomitus is usually evidence of atresia of the bowel. According to Hughes (1952) , Weiner and Richmond (1950) , Paterson and McCreary (1956) and Nelson (1959) persistent bile-stained vomiting, especially if accompanied by abdominal distension, is strongly suggestive of atresia below the level of the ampulla of Vater. Glover and Barry (1949) stress that the absence of bile from vomitus does not exclude obstruction as atresia can occur above the level of the ampulla, but Ladd and Gross (1941) (Glover and Barry, 1949 ) that visible peristalsis a few days after birth almost always indicates congenital obstruction in the upper intestinal tract. Peristalsis is a feature of many healthy premature babies, of feeding problems associated with wind swallowing and of pylorospasm.
The absence of cornified epithelial cells and lanugo in the stools during the first 48 hours of life is not conclusive evidence of obstruction nor is the passage of a small meconium stool conclusive of patency of the alimentary tract. Detection of excessive intestinal peristalsis by auscultation is of diagnostic value. Radiological examination can confirm suspicions of intestinal obstruction by demonstrating absence of air in the rectum in the presence of distended small intestine with fluid levels. Ladd and Gross (1941) advocate radiological examination whenever vomiting continues for the first day or two of life in a baby receiving suitable feeds. Nevertheless, the total clinical picture of the baby considered in relation to age, maturity and feeding is of prime importance in assessing the significance of vomiting in most cases. Swenson (1959) attaches particular importance to the appearance of the infant. In his opinion deviations in appearance, although difficult to describe, are often of greater assistance than abdominal examination in appraising the status of intestine involved in obstruction.
A tentative diagnosis of intestinal obstruction can occasionally be made before the occurrence of vomiting. This applied to two babies not included in the present series in both of whom extreme abdominal distension, abdominal facies and inertia gave rise to anxiety within a few hours of birth. Vomiting was postoperative. Both cases were examples of meconium peritonitis and both survived. Neither infant received oral fluids before operation.
With regard to the less common alimentary anomalies causing vomiting, Astley and Carre (1954) (Craig, 1934 Forceful vomiting and copious vomitus were not encountered in premature infants.
In no case was vomiting attributable to milk allergy.
Mucus in amounts calling for special comment was a feature of the vomitus in 200 ailing infants being noted in 30% of feeding management problems, 65% of infants with pylorospasm and 60% of those with evidence of birth stress.
Viscid tenacious mucus was characteristic of the vomitus in the majority of babies with a history of foetal distress.
Aetiology is discussed. Doubt is expressed as to whether swallowed liquor amnii is a common cause of vomiting. It is suggested that the presence of excess mucus is evidence of functional disturbance and a frequent cause of vomiting.
Abdominal obstruction was the only condition constantly associated with vomiting.
Faecal and meconium vomitus are diagnostic and dark green vomitus is virtually diagnostic of obstruction. Other variations in the colour of vomitus have no constant diagnostic significance.
The total clinical picture including the clinical appearance of the infant is of prime importance in the diagnosis of obstruction.
